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Exposure to cold can cause the body's internal temperature to drop to a
dangerously low level. This is called hypothermia. Exposure to temperatures
below freezing can cause frostbite of the hands, feet, and face.

Hypothermia Can Kill

Hypothermia occurs when a person's body loses heat faster than it can be
produced. The body's "normal” deep body temperature is 99.6 degrees
Fahrenheit. . If your body temperature drops to 95 degrees Fahrenheit,
uncontrollable shivering occurs. If cooling continues, these other symptoms may
occur:

Vague, slow, slurred speech
Forgetfulness, memory lapses
Inability to use hands
Frequent stumbling
Drowsiness

Exhaustion, collapse
Unconsciousness

Death

Hypothermia impairs your judgment. You may not be able to make good
decisions about your situation. Preventing hypothermia is the best way to avoid
being a victim.

2back to the top,
Preventing Hypothermia: Be Prepared

Hypothermia can occur at temperatures above freezing. Cold, wet, windy
conditions make prime hypothermia weather.



Stay Dry - Avoid Exposure

Wet clothing draws heat very quickly away from the body. Whenever you may be
away from shelter or your vehicle, carry waterproof, windproof outer clothing. Put
this clothing on before you get wet. Wear inner clothing which retains warmth
even when it's wet, such as wool or polypropylene. Avoid cotton clothing. Down
clothing is good for cold, dry weather but it loses almost all insulating value if it
gets wet. Wear layers of clothing which may be removed or put back on
depending on the degree of physical activity. Being wet from sweat is just as
dangerous as being wet from rain or snow.

Terminate Exposure

If you do not have adequate clothing to stay warm and dry, get out of the wind
and rain or snow. Return to shelter or make camp while you still have a reserve
of energy. Build a fire. Make your camp as secure and as comfortable as
possible.

2back lo the top.
Treatment of Hypothermia

Be able to recognize the symptoms of hypothermia in yourself and others. The
victim may deny he/she is in trouble. Even mild symptoms demand attention.

1. Get the victim out of wet and windy weather.
2. Remove all wet clothing.
3. If the person is only mildly affected:

a. Give warm drinks
b. Put into dry clothing and a warm sleeping bag.

If more seriously affected (very clumsy, confused, unable to shiver):

1. Treat very gently.

2. Place the victim naked into a warm sleeping bag.

3. Place a rescuer, also naked, into the same sleeping bag. If you have a
double bag, place the victim between two rescuers. Warmth from skin to
skin contact is the safest method of rewarming. Any warm objects such as
rocks, hot water bottles, or heat packs should be wrapped in towels or
clothing. Arrange for evacuation. Do not give warm drinks until the victim
has regained a clear level of consciousness, the ability to swallow, and is
already starting to warm up.

"back to the top.
Frostbite?

Frostbite is the freezing of some part of the body. Fingers, toes, and even whole
arms and legs can be lost as a result of frostbite. Such injuries have happened in
cities and villages as well as in more isolated areas of Alaska.



Protection From the Cold

In extreme cold it is important to prevent heat loss from as many areas of the
body as possible. Exposed limbs and head are major areas of heat loss, but
keeping enough blood flowing to the hands and feet is the key to preventing
frostbite. The trunk and the head, then, should be warm enough so that the brain
is able to command the blood vessels in the hands and feet to open up.

Essential Clothing

This includes thermal underwear, insulated footwear or mukluks with liners,
double mittens and a parka, preferably down-filled with a good ruff. A parka which
can be opened at the neck to aliow heat to escape will prevent overheating and
sweating. Quilted or skin pants are necessary if no warm shelter is immediately
available. Tight clothes, especially tight gloves or tight boots, should not be worn.
They interfere with the blood flow and reduce insulation against the cold.

Aback to the top.
Traveling

The traveler, even on a snowmobile, or in a heated automobile, should always be
prepared to walk in severe cold. This means carrying along proper clothing and
more extensive survival gear. If an accident, mechanical breakdown, or other
interruption occurs during travel, the clothes you have must provide enough
warmth to sustain life. Hands and feet should be well protected at all times to
hinder the development of frosthite until help arrives.

Some Special Warnings

Don't touch cold metal with bare or wet hands. You will freeze to the metal and
tear away skin. If necessary, thaw gently with heat, warm water or urine.

Be careful when handling gasoline, kerosene or liquids other than water. Contact
at cold temperatures can cause immediate frostbite.

Remember that frostbite is more likely to occur when you are injured, frightened
or careless.

Aback to the top.
Other Factors Leading to Frostbite

Tall thin persons are more likely to get frostbite than those of stocky build.

People in poor physical condition are more susceptible than those in good health.

Certain diseases slow down the blood flow in the hands and feet, especially in
elderly people, and encourage frostbite.



Heavy smokers often have poor circulation in the vital organs and to the arms
and legs, and are also susceptible.

Children and elderly people, unable to produce large amounts of body heat for
long periods of time, may experience a lowering of deep body temperature and,

ultimately, frostbite.

Alcoho! causes the blood vessels to dilate (become larger). This lends a sense of
warmth, but it also insures a faster loss of body heat. More important, people act
with poor judgment after drinking.

In short, poor circulation and poor production of body heat will lower resistance to
frostbite.

Mrack f top.
How to Recognize Frostbite

Pain in the hands and feet is felt only when the temperature of the tissue is
changing very rapidly. There may be no pain with gradual freezing.

Loss of the sensations of touch, pressure, and pain may occur without
awareness of any numbness or other sensation. Therefore, it is important to test
these sensations often and to wear clothing that is loose and does not restrict the
flow of blood to the limbs.

Exposed parts of the body should be inspected routinely. This is done best by a
partner. Just before freezing, the skin, especially the face with its many blood
vessels, becomes bright red. Then small patches of white appear, as freezing
actually occurs.

The skin also becomes less elastic. This is best noted in the finger pads, which
remain pitted when touched or squeezed. Any further cooling will surely result in
frostbite.

Serious freezing is most common in the feet because of less awareness of them,
poor circulation and sensation, and inadequate foot gear. Hands are next in order
of serious injury. Exposed head parts are less likely to become frostbitten than
feet because they are conditioned to exposure and have a better blood supply.

Aback to the lop,
Early Treatment of Frostbite: Proper Rewarming

1. Next to the extent of freezing, inadequate or improper treatment of a frozen
part is the most common cause of serious loss of tissue.

2. In many cases rewarming cannot be done without the part again becoming
frozen. For example, removing clothing from other parts of the body to
warm a frozen part may only result in the loss of more body heat, greater
extent of injury, and the ultimate refreezing of the afflicted part.

Thawing_and refreezing_should always be avoided. It is best to continue,

even if it means walking on a frozen foot, until shelter is available and
rewarming can be. done satisfactorily.



3. Limbs should be rewarmed in stirred water just above normal body
temperature (about 100 - 105 degrees Fahrenheit). Using a thermometer is
the only accurate way to measure this temperature. Never try to thaw in
cold water or snow. Since feeling is lost, fires, stoves, exhaust pipes, etc.,
should never be used. Serious damage to the tissue could result.

4, If the major part of the limb is frozen when rewarming is started, deep body
temperature will fall as the cooled blood begins to flow throughout the body.
To prevent such cooling, warm liquids by mouth should be given. Even total
immersion of the body in a warm bath may be necessary.

5. Rewarming is an acutely painful experience and medication to alleviate
pain should be given if available. After thawing, a deep aching pain may
persist for several days, depending upon severity of the injury. Pain is
actually a good sign, since it indicates that nerve function is still present.

6. The afflicted part should be moved gently and voluntarily during rewarming.

7. A dull purple color indicates more serious injury and requires medical
attention. So does swelling or blisters. Other means for improving
circulation are available but must be administered by medical personnel.

Aback 1o the on,
Summary

Most cases of frostbite occur as a result of lack of knowledge, careless
preparation, unavoidable accident, or the effects of alcohol on judgment.
Intelligent forethought can prevent injury.

If freezing does occur, proper rewarming in warm water will give maximum
benefit. The injured limb should be handled gently and a medical judgment be
made of the extent of the injury and the need for further treatment.

Reference

1. Frostbite information compiled and distributed by the Providence Hospital
Thermal Unit.
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Description

Heat stress is caused by working in hot environments like laundries, bakeries,
or around boilers or incinerators. Four environmental factors affect the amount
of heat stress felt by employees in hot work areas: temperature, humidity,
radiant heat (such as from the sun or a furnace), and air velocity. How well or
how poorly an individual reacts to heat stress is dependent on personal
characteristics such as age, weight, fithess, medical condition, and
acclimatization.

The body has several methods of maintaining the proper internal body
temperature. When internal body temperature increases, the circulatory
system reacts by increasing the amount of blood flow to the skin so the extra
heat can by given off.

Sweating is another means the body uses to maintain stable internal
temperatures. When sweat evaporates, cooling results. However, sweating is
effective only if the humidity level is low enough to permit evaporation and if
the fluids and salts lost are replaced.

Aback to the top
Health Effects—Heat Disorders

Heat stroke, the most serious health problem for workers in hot environments
is caused by the failure of the body's internal mechanism to regulate its core
temperature. Sweating stops and the body can no longer rid itself of excess




heat. Signs include: mental confusion, deliium, loss of consciousness,
convulsions or coma; a body temperature of 106 degrees Fahrenheit or higher;
and hot dry skin which may be red, mottled or bluish. Victims of heat stroke will
die unless treated promptly. While medical help should be called, the victim
must be removed immediately to a cool area and his/her clothing soaked with
cool water, He/she should be fanned vigorously to increase cooling. Prompt
first aid can prevent permanent injury to the brain and other vital organs.

Heat exhaustion develops as a result of loss of fluid through sweating when a
worker has failed to drink enough fluids or take in enough salt, or both. The
worker with heat exhaustion still sweats, but experiences extreme weakness or
fatigue, giddiness, nausea, or headache. The skin is clammy and moist, the
complexion pale or flushed, and the body temperature normal or slightly
higher. Treatment is usually simple: the victim should rest in a cool place and
drink salted liquids. Salt tablets are not recommended. Severe cases involving
victims who vomit or lose consciousness may require longer treatment under
medical supervision.

Heat cramps, painful spasms of the bone muscles, are caused when workers
drink large quantities of water but fail to replace their bodies’ salt loss. Tired
muscles, those used for performing the work, are usually the ones most
susceptible to cramps. Cramps may occur during or after working hours and
may be relieved by taking salted ligids by mouth or saline solutions
intravenously for quicker relief, if medically determined to be required.

Fainting may be a problem for the worker unacclimatized to a hot environment
who simply stands still in the heat. Victims usually recover quickly after a brief
period of lying down. Moving around, rather that standing still, will usually
reduce the possibility of fainting.

Heat rash, also known as prickly heat, may occur in hot and humid
environments where sweat is not easily removed from the surface of the skin
by evaporation. When extensive or complicated by infection, heat rash can be
so uncomfortable that it inhibits sleep and impairs a worker's performance or
even results in temporary total disability. It can be prevented by showering,
resting in a cool place, and allowing the skin to dry.

pack to the top
Medical Conditions Aggravated By Exposure to Heat

Persons with heart or circulatory diseases or those who are on "low salt” diets
should consult with their physicians prior to working in hot environments.

Preventing Heat Disorders

One of the best ways to reduce heat stress on workers is to minimize heat in
the workplace. However, there are some work environments where heat
production is difficult to control, such as when furnaces or sources of steam or
water are present in the work area, or when the workplace itself is outdoors
and exposed to varying warm weather conditions.



Acclimatization

Humans are, to a large extent, capable of adjusting to the heat. This
adjustment to heat, under normal circumstances, usually takes about 5 to 7
days, during which time the body will undergo a series of changes that will
make continued exposure to heat more endurable.

On the first day of work in a hot environment, the body temperature, pulse rate,
and general discomfort will be higher. With each succeeding daily exposure, all
of these responses will gradually decrease, while the sweat rate will increase.
When the body becomes acclimated to the heat, the worker will find it possible
to perform work with less strain and distress.

Gradual exposure to heat gives the body time to become accustomed to
higher environmental temperatures. Heat disorders in general are more likely
to occur among workers who have not been given time to adjust to working in
the heat or among workers who have been away from hot environments and
who have gotten accustomed to lower temperatures. Hot weather conditions of
the summer are likely to affect the worker who is not acclimatized to heat.
Likewise, workers who return to work after a leisurely vacation or extended
illness may be affected by the heat in the work environment. Whenever such
circumstances occur, the worker should be gradually reacclimatized to the hot
environment.

“back g the fop
Lessening Stressful Conditions

Many industries have attempted to reduce the hazards of heat stress by
introducing engineering controls, training workers in the recognition and
prevention of heat stress, and implementing work-rest cycles. Heat stress
depends, in part, on the amount of heat the worker's body produces while a
job is being performed. The amount of heat produced during hard, steady work
is much higher than that produced during intermittent or light work. Therefore,
one way of reducing the potential for heat stress is to make the job easier or
lessen its duration by providing adequate rest time. Mechanization of work
procedures can often make it possible to isolate workers from the heat source
(perhaps in an air-conditioned booth) and increase overall productivity by
decreasing the time needed for rest. Another approach to reducing the level of
heat stress is the use of engineering controls which include ventilation and
heat shielding.

Number and Duration of Exposures

Rather than be exposed to heat for extended periods of time during the course
of a job, workers should, wherever possible, be permitted to distribute the
workload evenly over the day and incorporate work-rest cycles. Work-rest
cycles give the body an opportunity to get rid of excess heat, slow down the
production of internal body heat, and provide greater blood flow to the skin.

Workers employed outdoors are especially subject to weather changes. A hot
spell or a rise in humidity can create overly stressful conditions. The following



practices can help to reduce heat stress:
Postponement of nonessential tasks

Permit only those workers acclimatized to heat to perform the more
strenuous tasks, or

Provide additional workers to perform the task keeping in mind that
all workers should have the physical capacity to perform the task
and that they should be accustomed to the heat.

2back to the top
Thermal Conditions in the Workplace

A variety of engineering controls can be introduced to minimize exposure to
heat. For instance, improving the insulation on a furnace wall can reduce its
surface temperature and the temperature of the area around it. In a laundry
room, exhaust hoods installed over those sources releasing moisture will lower
the humidity in the work area. In general, the simplest and least expensive
methods of reducing heat and humidity can be accomplished by:

Opening windows in hot work areas,
Using fans, or

Using other methods of creating airflow such as exhaust ventilation
or air blowers.

Rest Areas

Providing cool rest areas in hot work environments considerably reduces the
stress of working in those environments. There is no conclusive information
available on the ideal temperature for a rest area. However, a rest area with a
temperature near 76 degrees Fahrenheit appears to be adequate and may
even feel chilly to a hot, sweating worker, until acclimated to the cooler
environment. The rest area should be as close to the workplace as possible.
Individual work periods should not be lengthened in favor of prolonged rest
periods. Shorter but frequent work-rest cycles are the greatest benefit to the
worker.

back to the top
Drinking Water

In the course of a day's work in the heat, a worker may produce as much as 2
to 3 gallons of sweat. Because so many heat disorders involve excessive
dehydration of the body, it is essential that water intake during the workday be
about equal to the amount of sweat produced.

Most workers exposed to hot conditions drink less fluids than needed because
of an insufficient thirst drive. A worker, therefore, should not depend on thirst to
signal when and how much to drink. Instead, the worker should drink 5 to 7



ounces of fluids every 15 or 20 minutes to replenish the necessary fluids in the
body. There is no optimum temperature of drinking water, but most people tend
not to drink warm or very cold fluids as readily as they will cool ones. whatever
the temperature of the water, it must be palatable and readily available to the
worker. Individual drinking cups should be provided, never use a common
drinking cup.

Heat acclimatized workers lose much less salt in their sweat than do workers
who are not adjusted to the heat. The average American diet contains
sufficient salt for acclimatized workers even when sweat production is high. If,
for some reason, salt replacement is required, the best way to compensate for
the loss is to add a litfle extra salt to the food. Salt tablets should not be used.
CAUTION: PERSONS WITH HEART PROBLEMS OR THOSE ON A "LOW
SODIUM" DIET WHO WORK IN HOT ENVIRONMENTS SHOULD CONSULT
A PHYSICIAN ABOUT WHAT TO DO UNDER THESE CONDITIONS.

*bak o the top
Protective Clothing

Clothing inhibits the transfer of heat between the body and the surrounding
environment. Therefore, in hot jobs where the air temperature is lower than
skin temperature, wearing clothing reduces the body's ability to lose heat into
the air.

When air temperature is higher than skin temperature, clothing helps to
prevent the transfer of heat from the air to the body. The advantage of wearing
clothing, however, may be nullified if the clothes interfere with the evaporation
of sweat.

In dry climates, adequate evaporation of sweat is seldom a problem. In a dry
work environment with very high air temperatures, the wearing of clothing
could be an advantage to the worker. The proper type of clothing depends on
the specific circumstance. Certain work in hot environments may require
insulated gloves, insulated suits, reflective clothing, or infrared reflecting face
shields. For extremely hot conditions, thermally-conditioned clothing is
available. One such garment carries a self-contained air conditioner in a
backpack, while another is connected to a compressed air source which feeds
cool air into the jacket or coveralls through a vortex tube. Another type of
garment is a plastic jacket which has pockets that can be filled with dry ice or
containers of ice.

“back {o the top
Recommended Exposure Limits

These Threshold Limit Values (TLVS) refer to heat stress conditions under
which it is believed that nearly all workers may be repeatedly exposed without
adverse health effects. The TLVs shown in Table | are based on the
assumption that nearly all acclimatized, fully clothed workers with adequate
water and salt intake should be able to function effectively under the given
working conditions without exceeding a deep body temperature of 38 degrees
Celsius (100.4 degrees Fahrenheit).



Since measurement of deep body temperature is impractical for monitoring the
workers' heat load, the measurement of environmental factors is required
which most nearly correlate with deep body temperature and other
physiological responses to heat. At the present time, Wet Bulb Globe
Temperature Index (WBGT) is the simplest and most suitable technique to
measure the environmental factors. WBGT values are calculated by the
following equations:

Outdoors with solar load: WBGT = 0.7 NWB + 0.2 GT + 0.1 DB
Indoors or Qutdoors with no solar load: WBGT = 0.7 NWB + 0.3 GT

Where: WBGT = Wet Bulb Globe Temperature Index
NWB = Natural Wet Bulb Temperature
DB = Dry Bulb Temperature
GT = Globe Temperature

The determination of WBGT requires the use of a black globe thermometer, a
natural (static) wet-bulb thermometer, and a dry bulb thermometer.

Higher heat exposures that shown in Table | are permissible if the workers
have been undergoing medical surveillance and it has been established that
they are more tolerant at work in heat than the average worker. Workers
should not be permitted to continue their work when their deep body
temperature exceeds 38.0 degrees Celsius (100.4 degrees Fahrenheit).

Aback to the top
Table 1
Permissible Heat Exposure Threshold Limit Values
{Values are given in degrees Centigrade WBGT (Fahrenheit}]
Work Load
Work- Rest Regimen Light Moderate || Heavy
Continuous work 30.0 26.7 25.0
(86.0) (80.1) (77.0)
75% Work, 25% 30.6 28.0 25.9
Rest/Hour (87.1) (82.4) {78.6)
50% Work, 50% 314 294 279
Rest/Hour (88.5) (85.0) {82.2)
25% Work, 75% 32.2 3.1 30.0
Rest/Hour (90.0) (88.0) {86.0)
References

1. "Working in Hot Environments," US Department of Health and Human
Services, Public Health Service, Centers for Disease Control, National
Institute for Occupational Safety and Health, 1986.



2. "Threshold Limit Values and Biological Exposure Indices for 1986 -
1987," American Conference of Governmental Industrial, Hygienists,
6500 Glenway Avenue, Building D-7, Cincinnati, OH 45211-4438.
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Description

Sound is created when a vibrating source (like a bell, motor or a
stereo speaker) sends sound waves through the air to your ear.
Every sound has two aspects: its pitch (frequency) and its
loudness (intensity). On a stereo, frequency is determined by the
bass/treble control. Intensity is determined by the volume control.
Noise (unwanted sound) is usually made up of many
frequencies. The disturbing and harmful effects of noise depend
both on the loudness and the frequency of the tones making up
noise.

Loudness is measured in units called decibels (dB). A
conversational voice is about 65 dB. A shout is 90 dB or greater.

Frequency is measured in units called Hertz (Hz). The frequency
of a locomotive horn is about 250 Hz. The frequency of a table
saw is about 4,000 Hz.

“back {g the top,
Health Effects

Excessive noise can destroy the ability to hear, and may also put
stress of other parts of the body, including the heart.

For most effects of noise, there is no cure, so that prevention of
excessive noise exposure is the only way to avoid health
damage.

Hearing



The damage done by noise depends mainly on how loud it is and
on the length of exposure. The frequency or pitch can also have
some effect, since high-pitched sounds are more damaging than
low-pitched sounds.

Noise may tire out the inner ear, causing temporary hearing loss.
After a period of time away from the noise hearing may be
restored. Some workers who suffer temporary hearing loss may
find that by the time their hearing returns to normal, it is time for
another work shift so, in that sense, the problem is "permanent."

With continual noise exposure, the ear will lose its ability to
recover from temporary hearing loss, and the damage will
become permanent. Permanent hearing loss results from the
destruction of cells in the inner ear, cells which can never be
replaced or repaired. Such damage can be caused by long-term
exposure to loud noise or, in some cases” by brief exposures to
very loud noises.

Normally, workplace noise first affects the ability to hear high
frequency (high-pitched) sounds. This means that even though a
person can still hear some noise, speech or other sounds may
be unclear or distorted.

Workers suffering from noise-induced hearing loss may also
experience continual ringing in their ears, called "tinnitus." At this
time, there is no cure for tinnitus, although some doctors are
experimenting with treatment.

Aback to the lop.
Other Effects

Although research on the effects of noise is not complete, it
appears that noise can cause quickened pulse rate, increased
blood pressure and a narrowing of the blood vessels over a long
period of time, these may place an added burden on the heart.

Noise may also put stress on other parts of the body by causing
the abnormal secretion of hormones and tensing of the muscles.

Workers exposed to noise sometimes complain of nervousness,
sleeplessness and fatigue. Excessive noise exposure also can
reduce job performance and may cause high rates of
absenteeism.

“back to the top.
Permissible Exposure Limit

The Action level for noise is an average noise level of 85 dB for
an eight-hour day. When employees are exposed to noise levels,
which exceed the Permissible Exposure Limit, the employer
must install or use engineering or administrative controls to lower
the noise levels. While these controls are being designed or



installed employees must wear hearing protection. If the controls
still do not reduce noise exposures to below 90 dB, hearing
protection must continue to be worn.

Aback (o the top,
Protective Measures

Suitable hearing protectors (earplugs or muffs) must be made
available at no cost to employees who are exposed to an
average of 85 dB or greater for an eight-hour day. Employees
must be given the opportunity to select from three different types
of appropriate hearing protectors.

Hearing tests (audiometric exams) must be given to employees
who are exposed to an average of 85 dB or greater for an eight-
hour day. Hearing tests will show whether employees are
experiencing any hearing losses. Hearing tests are also useful in
showing how well the earplugs and earmuffs are working.
Hearing tests must be given annually.

Employees should also receive training in the effects of noise on
hearing, an explanation of the hearing tests, and instruction on
the proper fitting and care of earplugs or muffs.

Noise away from work can also cause hearing loss. Hearing
protectors should be worn when operating noisy equipment or
tools such as chain saws, brush cutters, power lawn mowers, or
when using firearms.

Refer to Alaska Administrative Code, Occupational Health and
Environmental Control 04.0104 for specific regulations on Noise
Exposure and Hearing Conservation Programs.

Aback to the top,
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Description

Hand-arm vibration is caused by the use of vibrating hand-held tools, such as
pneumatic jack hammers, drills, gas powered chain saws, and electrical tools
such as grinders. The nature of these tools involves vibration (a rapid back and
forth type of motion) which is fransmitted from the tool to the hands and arms of
the person holding the tool.

Health Hazards

Vibration Syndrome and Vibration-Induced White Finger (VWF) are the major
health hazards related to the use of vibrating tools. Carpal Tunnel Syndrome is
ancther health problem that has been linked in one study to the use of smaller
hand-held vibrating tools.

Aback 1o the top

Vibration Syndrome

Vibration Syndrome is a group of symptoms related to the use of vibrating tools
and includes -some or all of the following: muscle weakness, muscle fatigue, pain
in the arms and shoulders, and vibration-induced white finger. Many researchers
believe that other symptoms-—headaches, irritability, depression, forgetfulness,
and sleeping problems--should also be included in descriptions of Vibration
Syndrome.

Vibration-Induced White Finger

Vibration-Induced White Finger (VWF), also known as "Dead Finger" or "Dead
Hand" is the result of impaired circulation (poor blood supply in the fingers, caused



by the prolonged use of vibrating tools. VWF may appear after only several
months on the job, or may not appear until twenty to forty years on the job.

The harmful health effects of vibrating tools are related to the length of time that a
worker has been using vibrating tools and to the frequency of the vibration (how
fast the tool goes back and forth). The longer a person uses a vibrating tool, and
the faster the tool vibrates, the greater the risk of health effects. The length of the
initial symptom-free period of vibration exposure (i.e., from first exposure to the
first appearance of a white finger) is known as the latent interval. It is related to
the intensity of the vibration - the shorter the latent period, the more severe the
resulting VWF if vibration exposure continues.

Temporary tingling or numbness during or soon after use of a vibrating hand tool
is not considered to be VWF, however tingling and numbness in the fingers lasting
more than an hour after finishing work may indicate early stages of VWF. Table 1
lists the stages that Vibration White Finger may progress through if exposure
continues.
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Table 1
Stages of Vibration White Finger
(Taylor-Peimear System)
Stage Condition of Fingers Work & Social Interference
h 00 No tingling, numbness or blanching of No complaints
fingers
oT Intermittent tingling No interference with aclivities
ON Intermittent numbness No interference with activities
TN Intermittent tingling and numbness No interference with activities ||
1 Blanching of a fingertip with or without No interference with activities
tingling and/or numbness
L = ::
2 Blanching of one or more fingers beyond Possible interference with activities
tips, usually during winter cutside work, no interference at work
3 Extensive blanching of fingers; frequent Definite interference at work, at
episodes in both summer and winter home, and with social activities;
restriction of hobbies l
4 Extensive blanching of most fingers; Occupation usually changed because
frequent episodes in both summer and of severity of signs and symptoms
winter I

The technical name for VWF is Raynaud's Syndrome of Occupational Origin.
Raynaud's Syndrome may also occur in people who do not use vibrating hand-
held tools. Several different kinds of medical illnesses can cause Raynaud's
Syndrome. Raynaud's Syndrome also appears in some people who are otherwise
entirely healthy.

It is important that people with Raynaud's Syndrome avoid the extensive use of
vibrating tools because they can develop the most severe complications of VWF



very quickly.

Many of the symptoms of Vibration Syndrome will disappear shortly after a worker
stops using the types of tools which transmit vibration to the hands and arms.
Fatigue and muscular pain in the arms and shoulders will generally disappear. In
the early stages, if a worker stops using vibrating tools, VWF will not get any
worse and may get slightly better.

Carpal Tunnel Syndrome

Carpal Tunnel Syndrome (CTS) is a group of symptoms in the hand which arise
from pressure on one of the nerves which passes through the palm side of the
wrist. The early symptoms are similar to the early symptoms of white finger and
consist of tingling in the fingers. For the most part only the thumb, index, and
middle fingers are affected in CTS. Later, symptoms can progress to numbness.
Pain in the wrist and fingers may also develop. CTS may occur in people using
small hand tools like pneumatic screwdrivers. Carpal Tunnel Syndrome also
occurs among people having repetitive motion of the wrist or fingers, such as
using a cash register, or picking fish from a net; or with forceful motion of the wrist,
such as in using a wrench. Pinching or flexing with the wrist bent upwards,
downwards, or sideways increases the occurrence of CTS.

The symptoms of CTS are frequently worse at night and a person may be
awakened from sleep by pain or the feeling of pins and needles in fingers, hand or
wrist.

Carpal Tunnel Syndrome may improve if diagnosed in the early stages and
exposure to the type of activity which caused it is stopped. In moderate cases
most of the symptoms of CTS can be relieved by a surgical operation which
relieves the pressure on the nerve which causes the CTS symptoms. If the
surgery is performed too late, only some of the symptoms may be relieved. In very
severe cases the symptoms are irreversible and may include weakness of the
hand due to loss of muscle function.
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Preventing Hand-Arm Vibration Diseases

Job Modification to Reduce Vibration Exposure

Wherever possible, jobs should be redesigned to minimize the use of hand-held
vibrating tools. Where job redesign is not feasible, ways to reduce tool vibration
should be found. Where practical, substitute a manual tool for a vibrating tool.
Whenever possible, high vibration tools should be replaced by improved, low
vibration tools designed to absorb vibration before it reaches the handgrip.

Determine vibration exposure times and introduce work breaks to avoid constant,
continued vibration exposure. A worker who is using a vibrating tool continuously
should take a 10 minute break after each hour of using the tool.

Medical Evaluation

Workers whose occupations place them at risk for developing VWF should have
pre-employment physicals and thereafter should be checked at least annually by



doctors who know about the diagnosis and treatment of VWF. Diagnostic tests
which can be used include plethysmography, arteriography, skin thermography,
and sensory tests,, such as two point discrimination depth sense, pinprick touch
and temperature sensation. X-rays may aiso be useful.

Workers that have a past history of abnormalities in blood circulation and
especially workers who have Raynaudis Syndrome should not be permitted to use
vibrating hand-held tools. Workers who have moderate to severe symptoms of
VWF should be reassigned to work which removes them from further direct
exposure to vibrating tools.

If workers develop symptoms of tingling or numbness, or if their fingers
occasionally become white or blue, or painful especially when cold, they should be
examined by a doctor who knows about the diagnosis and treatment of VWF and
CTS.

Work Practices

Workers using vibrating hand-held tools should wear multiple layers of warm
gloves and should wear anti-vibration gloves whenever possible. Before starting
the job, warm the hands. This is especially important when it is cold. workers
using vibrating tools should not allow the hands to become chilled. If the hands of
a worker using vibrating tools become wet or chilled, he shoutd dry them and put
on dry, warm gloves before resuming exposure to vibration. Workers exposed to
cold should dress adequately to keep the whole body warm because low body
temperature can make a worker more susceptible to VWF.

A worker using a vibrating hand-held tool should let the tool do the work by
grasping it as lightly as possible, consistent with safe work practice. The tighter
the tool is held, the more vibration is transmitted to the fingers and hand. The tool
should rest on a support or on the workpiece as much as possible. The tool
should be operated only when necessary and at the minimum speed (and impact
force) to reduce vibration exposure.

Tools should be regularly maintained to keep vibration to a minimum. Keeping
chisels and chainsaws sharp, for example, will reduce vibration. Using new
grinder wheels will also reduce vibration.

Education

Employees who use or will be using vibrating hand-held tools should receive
training about the hazards of vibration and they should be taught how to minimize
the ill effects of vibration.

Smokers are much moare susceptible to VWF that non-smokers, and the VWF in
smokers is usually more severe, therefore workers who use vibrating hand-held
tools should not smoke.

*backlothe top
Recommended Exposure Limits

Table 2 contains the American Conference of Governmental Industrial Hygienists
(ACGIH) recommendations on the limits for exposure of the hand-to vibration.




Table 2
Threshold Limit Values for Exposure of the Hand
to Vibration in Either X y, Yy, Z p, Directions

_ l Values of the Dominant,?
Total Daily Exposure Frequency-Weighted, rms, Component

Duration? Acceleration Which Shall Not be Exceeded
ay, (Akeg)

;N mis2 o l
l 4 hours and less than 8 4 " 0.40
2 hour_s;d less than 4 . 6 _" 0.61
1 hour and less than 2 8 " 0.81
I less than 1 hour " 12 " 1.22

a The total time vibration enters the hand per day, whether continuously or intermittently.

b Usually one axis of vibration is dominant over the remaining two axes. If one or more vibration axes exceeds the
Total Daily Exposure then the TLV has been exceeded.
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n
Biodynamic and basicentric coordinate systems for the hand,
showing the directions of the acceleration components (IS0 5349 and
ANSI 53.34-1986).
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